4-Chloro-4'-biphenylol as an uncoupler and an inhibitor of mitochondrial oxidative phosphorylation.
4-Chloro-4'-biphenylol (4'-OH-4-CB), a metabolite of 4-chlorobiphenyl (4-CB), stimulated state 4 respiration and released oligomycin-inhibited state 3 respiration of rat liver mitochondria with succinate as the respiratory substrate. When glutamate/malate and beta-hydroxybutyrate were used as the substrates, however, 4'-OH-4-CB was ineffective on these parameters. This indicates that 4'-OH-4-CB uncouples oxidative phosphorylation with succinate, but not with glutamate/malate and beta-hydroxybutyrate. 4'-OH-4-CB severely inhibited 2,4-dinitrophenol (DNP)-stimulated respiration with glutamate/malate (ID50, 25 microM) and beta-hydroxybutyrate (ID50, 32 microM) because of the blockade of electron transfer between NADH and CoQ span, masking the uncoupling action of 4'-OH-4-CB. On the other hand, the inhibition of the respiration with succinate was only apparent at high 4'-OH-4-CB concentrations (ID50, 260 microM). 4'-OH-4-CB also inhibited the oxidation of NADH in submitochondrial particles (ID50, 35 microM). State 3 respiration was more intensely inhibited by 4'-OH-4-CB in the presence of either glutamate/malate (ID50, 23 microM) or beta-hydroxybutyrate (ID50, 26 microM) than that in the presence of succinate (ID50, 220 microM). Thus, 4'-OH-4-CB acts as both an uncoupler and an inhibitor of oxidative phosphorylation. The overall in vitro effect is to prevent ATP synthesis, which may be an important factor in the mechanism underlying the toxicity of 4-CB.